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SUBJECT USSR / PHYSICS CARD 1 / 2 PA = 1470 
AUTHOR FUKS,M.F., ATACHODZAEV,A.K. ; 
TITLE The Determination of the Time of the Orientation-Relaxation of 


Sone Liquids from the: Width of the Scattering Line. 
. PERIODICAL Dokl. Akad. Nauk, 109, fasc.5, 926-928 (1956) 
Issued; 10 / 195 reviewed: 11 / 1956 


The present work investigates the distant ranges of the wing (edge?) of the line 
by means of the usual photographio photometrization. The three meroury lines 
43583 4347 and 4339 & served as a standard of intensity. In the case of the nor- 
mal operation of the lamp used here the ratios of the intensities of these three 
lines were.1 : 1/18 : 1/58. The breadths of the lines of the direct and of the 
scattered light were measured by means: of a comparator at three points, viz. 
where intensity diminishes by the 3,2-, 18-, and 58-fold respectively. (This 
corresponds to the width of the seoond line at the level of the third, to that of 
the first at the level of the second, and to that of the first_line at the level 


of the third respectively). t/n= 1/(140° (20 A ae or t = Vn-1' /ox Av, is 
found. Here Av, denotes the true half width of the scattering line at the point 
where intensity decreases by the n-fold as agninsz tle middia of the line, The 


last mentioned formula forms the basie of the formula mentioned here foi tho de- 
termination of t . ARAN Tea dis ibe : 


_ In connectiou.with these experiments n= 3,2; 18 and 58. If in the liguid under 
investigation ths processes tak: place with only one single relaxation time, the 
three haif width A 3,98 A Vy_ and AY, 5 must lead to the same value of +: ‘(The 
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Preparation of yult by tenning with dry spruce extrect 
end ‘Anthracene H". M.G. Fuks and M. G. Ruskov. 
Kes no-Oburarys Prom: 8: S. S. R18, No. 14, 6-8 
1K). The tanuing is carried out in three stages: (1) 
Hues ave treated with a comtaned ext. Ub) of 1.57 
LWRE. (4% by wt. of baleod at 205° for A 10 bes. ; 
2) same as above, but d. of the combined ext. is TS Re ., 
this est. being applicd in (1) after C2); (3) treatineot with 
a combined est. of & ABSHE. and pa 4 4.2 tvonteolledt 
with calcined Na,Ct)). The hides ae then washed with 
pure water for 1.5 2.0 hes, at 23°, prowess to b5 Ae of 
residual moisture and fat-Hgued. -Dos peep. by beating 
the miat. of spruce ent. 06 parts and synten -H parts in the 
presetwe of water (1U0-125% by wt. of the combina 
tint.) at V5 KR? for 1U 12 hee. under const. agitation. 
The duration of treatment is detd. by the absence uf insol. 
sulstences upon ditn. of IT with any amt. of water. The 
consumption of natural tans is ees by this 


method. Podgurny | 
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FUKS, M.1.; GINIS, R.P. 


Tasks of the laboratory for analytical control. Apt. Jelo. 4& no.6: 
43-47 N-D '55. (MLRA 9:1) 


1. Is Chernigovskoy kontrol'no-analiticheskoy laboratorii. 
( PHARMACY , 
laboratories for analytical control) 
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FUKS, Me IA. 


M. Ia. Fuks and S. S. D'iachenko. X-ray investigation of cold hardening at sbrasive 


and high speed grinding of steel. P. 106 


Khar'kov turbo- 
‘ generator Plant 


Discussion of above paper. P. 113 


SO: Bulletin of the Acad. of Sciences, Izvestia (USSR) Series on Phys. 


Vol. 15, No. 1 (1951) 
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«Served even though the harduess from the surface exceeded —- 
» Anterior hontness by 100-160 Hp. 6. Hardness of FeN ae 
phases is not high. In nitrided elloy steels of & kinds in. 
vestigated the concn, of ephase QFeny in the surface rone : : : 
3 tas always fess than In C steels, even though the hardoess : Z ti ue Sa ech arte Sista ee 
' .” Was conshlerably higher. ~ It waa noted that Si in steel! af- . < 
fected the hardness and depth of diffusion of nitride phases 
analogous to Al but to a lesser degree, Hardness of nitrided 
layer on steels alloyed with Cr, Wo, and V depends on a- 
. phase while on steels alloyed with At o¢ Si on nitride Phose. % 
oo, X-ray data on the amt: of «phase, the parameters of its 
Po Ss ae lattice on wicth of lines on rohtgenograms speak for the hy- 
i ics of the formation of finely dispersed nitrides of alloy- A e. 
b ins 


elementa disturbing the coherence in crystals of FeaN f 
: pe and phase and, therefore, markedly ruising their hardness, Ly 
pets ae This ig expodaliy true for AIN. V.N.Bodnarski 7 
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GAVRANBK, V.V.; FUKS, M.Ya.; BOL'SHUTKIN, D.N. 


X-ray naatyain of cavitation erosion in metals. Fiz.met. i 


metalloved. 1 no.3:404—/99 '55. (MLRA 9:6) 


1.Khar'kovekiy politekhnicheskiy {nstitut imeni V.I.lenina. 
(Cavitation) (Motal Lography ) 
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Authors t Fuk, M, Yo., Cand. of Phys.-Math. Sc.s and Giasyuk, I. Ke, Eng. 


‘Title §. Deflection of turbine shafts end rotors during heat tests ca 
pertodioal & Vost, mash. 35/6, 30 ~ 34, dun 1955 | Te 
“Abstract 's Results of tests and experiments conducted for the past several years on ' 


‘the causes and characteristics of deflection of turbine shafts and rotors [ay 
in a heated state, are presented, Individual experiments, types of stecls Fi 
used end temperatures, and the magnitude and characteristics of deflections , im 
‘are described, Three seferencest 2 USSR and 1 USA (1941-1947). Drawings 
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; = Cetcegory $ USSR/Solid Steto Thysics - Structure of Defornable £8 
Neteriale. 


Abs Jour : Ref Zhur - Fizike, No 3, 1957, No 6733 


futhor : Fuks, #.Yea., Slonovskiy, N.V., Lupilov, L.I. 

id Inst : Khar’ kov Turbine tlant, USSR 

; Title : X-ray Diffrection Investignrtion of the Fhenomena that 
Accompany the Frolonred Stretching of Stool et High Ter- 


peraturo, 


Orig Pub : Fiz, motallev i motrllovedeniye, 1955, 2, No 2, 328-338 


hbstrect : From the bro#doning of the lines on the X-rey diffraction 
petterns, en estirate wos wade of the dogree of crumbling of 
the coherent regions ond the niognitude of the micro stresses 
in’20 and 35 KhN steel, deformed by tension rt 20, 300, 500 
end 600°, Tho duratien of the deformation chenged froin 
; severe] minutes to 100 hours, ‘hen etrotching at a speed of 
yy epproximetely AZ of tho ultinete olongetion per minute, et 
290, 300, and 500°, the blocks becomo pulverized end nicro 
atresses occur; et 500° those procosscs occur less intensely, 
but quite noticeable even in cerbon stecl, After doformetion 
Cerd : 1/2 
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USSR/Solid State Physics - Structure of Deformable Materials. 


Abs Jour : Referat Zhur - Fizika, No 5, 1957, 11857 


Author : Fuks, M.Ya., Slonovskiy, N.V., Lupilov, L.I. 

Inst ee 

Title : X-ray Diffraction Investigation of Phenomena Accompanying 
Prolonged Tension of Steel at Higher Temperatures. 


Orig Pub : Izv. AN SSSR, ser. fiz., 1956, 20, No 6, 671-675 
Abstract + Brief summary of an article by the authors, published ir 


the Journal "Fizika metallov i metallovedeniye” 1956,.2, 
No 2, 328-338, (Referat Zhur Fizike, 1957, 6733)- 


see eS 
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Fviks, MW. Ye. 
USSR / Structure of Deformed Materials. 


: Ref Zhur - Fizika, No 4, 1957, No 9393 


: Ceti pal Dobrovol'skaya, G.V. 
: Khar'kov Polytechnic Institute, USSR 


: Effect of Texture on the Intensity of the Interference Lines 


in the Investigaticn of Bulky Deformed Specimens. 


» Izv. AN SSSR, ser. fiz., 1956, 20, No 6, 679-683 


. 


: An investigation was made of the change in the absolute 


and relative intensities of the lines in the X-ray photogra- 
phy of specimens of chrome-nickel-molybdenum steel, subjec- 
ted to plastic tension at 20 and 500°. Accarding to the the- 
ory, the effect of the texture of the deformation on the abo- 
ve intensity is so considerable in the investigation of bul- 
ky specimens, and depends so much on the conditions under 
which the photographs are made, that the results of such im 
vestivations are extremely multiply-valued and caniot be 
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ussR / Structure of Deformed materials. E-8 


Abs Jour : Ref Zhur ~ Fizika, No 4, 1957, No 9393 


Abstract : used for the estimate of the values of the microdistortions 
of the lattice. Lines with different indices change their 
intensity in a different manner and even in opposite direc- 
tions. Comparison of 1*nes of different orders from the pa~ 
rallel planes does not uliminate the effect of the texture. ' 
It is possible to test for the influence of the texture in 
measurements of the line intensities by taking X-ray photo- 
graphs at various angles of inclination of the specimen rela- 
tive to the primary beam; if the effect of the texture is 
insignificant, the intensity will change only in accordance 

a! with the absorption factor. An index for the reliability of 
the results concerning the reduction in the intensity of the 
X-ray interferei.ce lines by microdistortions can be the con- 
servation of the monotonic course of the f-curve, exp ri- 
mentally obtained from several lines over a wide range of a- 
gles of reflection. 
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FUKS, M.Ya.; GERMAN, s.I. 


asur esidual , ldments by the electrotenso~ 
acre suring residual stresses in large we 4 
aware ached Zav, lab. 23 n0.3t346-349 167. (MLBA 10:6) 


savod im. S.M. Kirova. 


1. Khar'kovskiy turbinnyy Maa nent ) (Welding--Testing) 


(Strains end stresses-- 
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AUTHORS:  Fuks, M. Ya, and Gol'dshteyn, L. Ya. SOV/126-6-3-18/22 
se ee . 
TITLE: X-ray Microbeana Studies of Undeforned Steel. I 
(Issledovaniye nedeforiuirovannoy stuli s pomoshch'yu 
rentgenovskikh mikropuchkov, I 
PERIODICAL: Fizika kietallov 4 tetallovedeniye, 1953, Vol 6, Kr 3, 
pp 512-516 (USSR) 


ABSTRACT: A special source tube with a focal spot diameter of 
0.15 mm and a beat current of 1 mA. The pean is stopped 
down using circular holes of 40p dianeter (or lerger) 


in Ta sheet; pack-reflection methods are used, Fig.l 
shows certain details of the stop- and cassette-holder; 
two films one behind the other are used, ta give the 
pest results. Fe and Cc anodes ére used; the areas 
covered by the beam range from 70 to 1320p in dianeter 
- (7op is enough to encowpass only 2-3 crystals with the 
Steel used). Mediuim-garbon steel type 29 is usgd, 
normalized at g60-270 °C and annealed at 620-630 Cc 
(% hours). Fig..2 shows the pattern froa the unde forned 
steel (x 2); the intense spots fall up to 35' away from 
Gard 1/2 the Key and Lae rings. The spots are not duplicated. 
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X-ray Microbeam Studies of Undefcried Steel, I  SuV/126-6-3~-18/32 


Fig.4 shows (inter alia) wicrophotometer traces of 
radially and tangentially split spots; it is concluded 
that the individual crystals in ract consist of several 
pieces of very slightly differing orientations, (which 
are not the mosaic blocks, because they are themselves 
nonuniform) but very closely similar lattice parumeters, 
There are 4 figures and 7 references, 3 of which are 
Soviet, 4 English... 


ASSOCIATION: Khar'kovskiy politékhnicheskiy institut imeni 
V. I. Lenina (Khertkoy Folytechnical Institute imeni 
V. I. Lenin) , 


SUBMITTED: July 20, 1956 (initially); November 26, 1956 (after 
revision) 
1. Steel--Microstructure 2. X-ray diffraction analysis--Applications 
3. X-ray diffraction analysis--Equipment 4. Crystals--Latvices 


Card 2/2 
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- ZUTHOR: fuks, M.Ya.. 
Gol'dshteyn, 5.Ya. 


TITLE : X-Ray Investigation of Deformed cteel by Means of 
Micro-Peams. Pert Ti (Rent genografiche skoye issisdovaniye 
deformirovannosy stali s pomoshch’ ya mikropuchkov. IL) 


PERIODICAL: Fizika Metalicv i Metallovedeniye, 1958, Vol 6, 
Nr 4, pp 673-681 (USSR) 


ABSTRACT: Use of narrow “micrce-heams" of X-rays is very promising 
from the point cf view of studying plastically deformed 
metals, since they enable obtaining important new 
information cn the deformation of individual crystallites. 

. In this paper some of the results are described which 

i were obtained in investigations by means of this method 

of carbon steels which were subjected to tension at 
various speeds. The specimsus made of the carbon steel 
25 were subjected to normalisation annealing at 
8o0-870°C and tempering at 620 to 630°C with subsequent 
slow cooling. From these, standard specimens were 
prepared for long duration teasile tesvs, According to 

Card 1/6 earlier work of the authors (Ref 1), the average linear 
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SU/LEL OH 15/34 
' ¥-Ray Investigation of Deformed Steel by Means of Micro-beams. 
Paxt 


dimension of tke crystallites in the non~<ie formed 

state equals 2.5 x 10-2 mm. Specimens were investigated 
after fracture in long as well as in short duration 
tensile tests; the test conditions and the results are 
entered in a table, p 675. tne method of X-ray 
analysis was the same as that cescrited in earlier 
work (Ref.1). The X-ray exposures wore vaken from 
secticns of tks specimens with vesidual elongations of 
6.15 and 40%. The surface cf the soecinens was first 
etched tc a depth of 0.3% mm for the purose of 
eiiminating the layec which bw cans work hardened during 
machining. ‘he majusity of the exposures were obtained 
by means of iren radiasion with tie direction of the 
primary bean perpendicular to tne direction of the 
deformation of the spscimen (ive. perpendicular to the 
specimen axis): the interference pattern from the 
plane (220) was investigated. The diameter of the 
irradiated section amounted fo 6)-701 or 120, in the 
case of a convergence of the prinary beam of 
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| ZO0V/126-6-4-15/34 
X-Ray Investigation of Deformed Steel by Means of Micro-Peams. 
Pa. 


19x 1072 to 25 x 10°? rad. @he exposure time was 

30 to 40 hours. A common feature of all the X-ray 
diffraction pictures of the deformed specimens, 

obtained by the micro-beam method, is that instead 

of single sharply defined spots, which are characteristic 
for non-deformed specimens, separate ares were observed, 
Fig.l. These arcs consist of groups of more or less 
pronounced individual spots or continuous black lines. 
The regularity of distribution of the spots in the arc 
(slight displacement cf the spots in the radiai 
direction), which was observed in a pumber of cases, 
indicates that adjacent spots in the arcs correspond to 
adjacent fraguents or at least fragments which are very 
near to each other. Therefore, the magnitude of angular 
deorientation calculated from the angle between adjacent 
Rpots in the arc sheracterises the degree of deorientation 
of the fragments in the crystallite. Results are given 
for the following conditions of experiment: fracture by 
tensile stresses applied for 137 houre at 450°C; fracture 
py tensile stresses at 450°C applied for 15.5 hours; 
fracture by tensile. stresses at 450°C applied for a 
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SOV/i26-6-%--15/34 


X-Ray Investigation of Deformed Steel by Means of Micro~Beams. 
Part IT. 


duration of 3 mins; fracture of a specimen after 
deformation in the cold state; investigation of the 
influence cf the texture; long duration stressing of 
the steel 45KuNM (at 5009C). The conclusions of the 
authors tan te summarised thus: 
1. It is shown that it is possible to apply the methcd 
of micro-beams for the purpose of studying the plastic 
deformation of steels. S 
2. long duration stretching of "Steel 25" at 450°C is 
accompanied by refining of the gragments in the 
crystallites and their deorientation. The degree of 
deorientatior cf the fragments increases with increasing 
speed and degree cf deformation. The magnitude of the 
angle of deorientation of the fragments in the 
investigated cases fluctuate between 5 and 40 mins and 
the magnituie cof the totai area of deorientation in the 
individual crystallite fluctuates within the limits of 
a few degrees. A fine structure was detected of some 
Card 4/6 fragments formd during deformation. 
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SOV/126-6-4-15/34t 
“X-Ray Investigation of Deformed Steel by Means of Micro-leams. 
Part 


3. In the case of deformation in the cold state of 
"Steel 25", the breaking away and deorientation of the 
fragments is considerably mere intensive and distortions 
which occur in the fragments are larger than they are for 
an equal deformation speed at 450°C. 

4. Deformation in the cold state and subsequent annealing 
at 450°C does nct transform the fine structure of the 
steel into the same state as short duration deformation 
at 450°C, i.e. the effects of deformation and heating on 
the structure of the mstal are not additive. 

5. Fragments in crystallites of deformed "Steel 25” ure 
not equivalent to mosaic blocks and are considerably 
larger than the latter. However, this does nos exclude 
at all the existence of a mosaic structure of the 
fragments themselves. 

6. Long duration stretching of steel 35KhnNM, the 
composition of which is more complex, is ac-ompanied 

_ by a greater breaking up of the crystdllites than iong 
duration stretching of "Steei 25" at 450°C. 
Card 5/6 97. The obtained results lead to the assumptio2 that an 
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increase in the deorientation betweer. fragments brings 
about an increase in the work hardening of the metal. 

8, The sliding mechanism of fragment formation plays 4 
fundamental role in the long duration stretching of 
carbon steel 25 as well as 3 the steel 35KbNM, under the 
conditions pertaining in vhe expe rinesats éascribed in the 
paper. ‘There are 6 figures, 1 table end 5 references 

of which 3 are Soviet end 2 Wnglisn. 


ASSOCIATION: Khar'kovskiy Politekhnicheskly Institut (Khact kov 
Polytechnical Institute ) 


SUBMITTED: 20th June 195¢. 
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A004/A002 ‘ 
Translation from; Referativnyy zhurnal, Mashinostroyeniye, 1959, No. 8, p. 113, ") 
# 29418 
AUTHORS: Gavranek, V. V., Fuks, M. Ya., Bol'shutkin, D. I. 
N 
TITLE: X-Ray Investigation” of Cavitation Erosion of Metals! 


PERIODICAL: Tr. Khar'kovsk, politekhn, in-ta, 1958, Vol. 14, pp. 161-168 


TEXT: By X-ray examination, using different mathods, the authors investi- 

gated the cavitation strength of TX13 grade steel after oil-hardening at 1,000 °C 

and tempering at 680°C, It was found that during the first period of cavitation ~~ 
action a breaking up of the crystals is taking place, while during continued 

testing the orystal size is stabiiized. During the same period, the magnitude 

of stress of the second kind grows and again returns to its initial value, 

Those crystallites, located at the surface, are subjected to destruction which 

are less favorable oriented in relation to the effec.ive stresses from 

cavitation, The indicated selective destruction is extinguished in the course 

of time, since. the appearing surface relief promotes the destruction of 
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X-Ray Investigation of Cavitation Erosion of Metals 


crystallites already independently from orientation, Probably it is possibis “: 
inorease the erosion resistance in the initial period of destruction by 
preliminarily producing a favorable structure in the surface layer of metal 

(e. g. by cold rolling). It 1s presumed that cavitation destruction of metals 
is not taking place owing to plastic deformation, accompanied by a distortio:: 
of the crystal lattice, but is similar to the process of impact brittle failurs. 
Crystallites emerging at the surface are eliminated by way of "breaking off", 


where the following layer of crystallites is laid bare, which are also involvan 
in the effective zone of impact stresses. There are 4 figures and 8 referencsi, 


F, M.A. 


Translator's note: This is the full translation of the original Russian 
abstract, 
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IP 5200 — 04/0001 
Translation from; Referativnyy zhurnal, Mashinostroyentye, 1960, No. 9, p. 82, 


# 43667 


AUTHORS ; Fuks, M.Ya,, Levenberg, N.Ye. 


TITLE: X-Ray Investigations of Residual Stresses During the High-Speed 
Power Turning a Steel 
\ 


PERIODICAL; Tr, Khar'kovsk, politekhn, in-ta, 1958, Vol. 14, pp. 169-177 


TEXT: The authors investigated zesidual stresses of the first kind and 

determined the depth of the cold-hardened layer during power and high-speed 

turning of metals in comparison with ordinary cutting conditions, Test specimens 

made of the heat-treated steel grades JU -~10 (EI-10), 40, 35XHM (35KhNM) and 3 

were used, The stresses of first kind were determined in the roentgenographic me 
way by the oblique shot method, In the surface layer of the specimens, machined 

by power and. high-speed turning, 4 two-zone distribution of residual stresses of 

the first kind could be detected roentgenographically: tensile stresses on the 

surface and compressive stresses in the lower strata. An increase in the feed 

from 2 to 4 mn/rev causes the magnitude of residual stresses on the surface to y 
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rise from 40-60 to 60-80 kg/mm, while the depth of their extension will in~- 

crease by 1004 ., The maximum tensile stresses in the investigated feed range 

reach 60-80 kg/m while the compressive stresses come up to 25-35 kg/mm , The : ~ 
zone of tensile stresses penetrates into a depth of some 50/4, The total 
propagation depth of residual stresses of tne first kind amounts to 250-400 x. 

The linear function between cold-hardened depth and feed magnitude is correct 

only for a small range of feed values if turning is carried out with tools of 

ordinary geometry, A irepeated increase in feed is not accompanied by a con- 

siderable growth of the depth of cold hardening, An increase of the cutting 

speed up to 470-565 m/iin substantially reduces the extension depth of arising 

residual stresses of the first kind; it amounts to 80-100 L . A reversal of 

the sign is taking place already in the thinnest surface layers at a depth of 

20 &. The maximum magnitude of tensile stresses is approximately 35 kg/mm. 

The extension depth of stresses of the second kind (cold-hardening) is also 
insignificant and does not exceed 100 LL . High-speed turning does not result 


Card 2/3 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000513910001-1" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000513910001-1 


2 Ung ot de kein re oe be es tpt | eel ih he ate ae ot cme Riot AE 
82570 

S/123/60/000 /009 (008/017 
A004 /A001 

X-Ray Investigations of Residual Stresses During the High-Speed Power Turning of 

Steel 

in any radicai changes in.the quality of the surface layer of the tested steel Y 

grades from the viewpoint of residual stresses, There are 7 figures and 6 

references, = 
R.V.A, ; 

Translator's note: This is the full translation of the original Russian 

abstract, 
Card 3/3 
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Translation frorn: Refer tivnyy zhurnal. Metallurgiya, 1959, Nr 3, p 250 'U"SR) 

AUTHORS: Fuks, M. Ya., Tkach, A. Ya. 

TITLE: X-ray Diffraction Studies of Stresses of the First Kind in Nitrided 4 
Stecl (Rentgenograficheskoye issledovanive napryazhenty | roda ¥ ; 
azotirovannoy stali) Mas 

PERIODICAL. Tr. Kharkovsk. politekhn. in-ta, 1958, Nr I4. pp 195-202 ; ei 

san ’ 

ABSTRACT: Specimens of steels 38, KhMYuA; and 20 were investigated. After Be 


nitriding, the residual stresses were determined by the metho: of 
oblique exposuie3; this involved X-ray diffraction patterns cbta:ned 
in the beck-reflection camera for three different positions G ‘ne 
surface of the specimens. one perpendicular to the primary purdle 
of rays and the other two at angles of 45° with respect to the keam 
The lattice parameters of the a and . phase were measured uader 
Cr-K, radjation. The employment of large reflection angles (78- 
86°). photometric evaluation of the lines, etc., made it possible to 
determine stresses with an accuracy of 7-10 kg/mm. Results of 
an investigation are presented which demonstrate that compressive 
Card 1/2 residual stresses having 2 magnitude of up to 40-50 kg /mmé2 are 
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present in the nitrided layer. !t was established that the stresses in the phase 


are somewhat smaller than those inthe a phase ; 
V.Sh 
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AUTHORS : 


TITLE: 


PERIODICAL: 


ABSTRACT: 


80V/48-23-5-15/31 
Fuks, M. Yao; Gol'dshteyr, Le. Ya. 


Investigation by the Aid of an X-Ray Microbeam of Steel De- 

formed With Varied Velocity at Increased Temperature (Iss- 

ledovaniye pri pomoshchi rentgenovsakikh mikropuchkov stali, 
deformirovannoy a razlichnoy skorost'yu pri povyshennoy : 
temperature) 


Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nr 5, pp 629-634 (USSR) 


By way of an introduction the authors refer to similar in- 
veatigations carried out by B. A. Movchan, Ye. V. Kolontsova 
and B. M. Rovinskiy. 3%.25 was the steel type investigated , 
the samples were standardized and subsequantly, as shown in 
table 1, they ware deformed within different tine intervals, 
with temperature amounting to 450 C. Investigations were 
carried out with a fine-focus X-ray tube (systen according to 
B. Ya. Pines), Investigations are then extended to the non- 
deformed atate of ‘ihe samples, in which connection the special 
inhomogeneities of the lattice period aru the disorientation 
of the structural parts were specially considered. Two micro- 
photograms are shown in this connection, that were taken in 
the tangential and radial direction of the samples. Investi- 
gation results of the deformed state are summarized in table 1. 
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Concerning the deformation stages of 6%, 15% and 40% the dis- 
orientations of the structural parts determined on the strength 
of the microphotograms are shown for the various deformation 
times. There is a strong dependence observable in disorianta- 
tion on velocity and degree of deformation, namely, disorienta- 
tion increases with velocity and degree of deformation. The 
results obtained from the same investigations on the steel 

type 35KhNM are then compared; the dimensions of the crystal- 
lites of this steel are lower by half as compared with those 

of 8t.25. It fullows from the reaults thus obtained thet in 
the range of deformation velocity investigated the nacroscopiec 
deformation of steel at 450 C is in reiatior with a displace- 
ment mechanism of the structural parts. There are 5 figures, 

1 table, a.d 5 references, 4 of which are Soviet, 
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AUTHORS: 
TITLE: 


PERIODICAL: 


ABSTRACT : 


Card 1/2 


Fuks, M. Ya., Gladkikh, L. I. s0v/32-25-10-13/63 
ee 


Application of Hard X-Rays for Determining Residual Stresses 


(agen) laboratoriya, 1959, Vol 25, Nr 10, pp 1193 ~ 1195 
(USSR 


Soft X-rays are generally used for measuring stresses of 1st 
order and microstresses. The hard X-rays, however, show some 
advantages, i.e. the dissolution of the K doublet is better 
(because of the higher S* ~value), and the widening of the 
line (by dispersity) decreases with a decrease in rave length. 


Therefore, a dissolution of the K doublet takes place on lines 


with larger reflection angles, also in the case of strongly 
cold~hardened and highly disperse materials. The advantage of 
using hard X-rays is represented by means of radiograms 

(Figs 1,2) obtained for hardened carbon steel St 3 (the pic- 
tures were taken in molybdenum radiation by means of a tube 
of B. Ya. Pines system). Comparisons of the two X-ray in- 
vestigation methods (hard and soft rays) can be applied to the 
study of anisotropy. The measurement results obtained by the 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000513910001-1" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000513910001-1 


0572) 
Application of Hard X-Rays for Determining Residual SOV/32-25-10-13/63 
Stresses 


approximation method in iron radiation on lines (110) and 
(220), in molybdenum radiation on lines (321) and (651, 732), 
and in iron-molytdenum radiation on lines (651) and (220), are 
compared with respect to the amount of microstresses, and the 
range of coherent dispersion (Table). There are 2 figures, 

1 table, and 1 Soviet reference, 


ASSOCIATION: Khar'tkovskiy politekhnicheskiy institut im. V. I. Lenina 
(Khar'kov Polytechnic Institute imeni V. I. Lenin) 
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. 8/126/60/009/05/012/025 
AUTHORS:  Bol'shutkin, D.N., Gavranek, @92¥/"®324 Fuks Move. 
TITLE: X-ray Investigation of Cavitation Erosion of Metals 


PERIODICAL: Fizika metallov it metallovedeniye, 1960, Vol 9, Nr 5, 
pp 722 ~ 725 (USSR) 


ABSTRACT: Materials used were the stainless steel 1Kh15 and an 
aluminium monocrystal. Cavitation tests were carried 

out using a magnetostriction vibrator of a frequency of 
7.5 ke/s and 0.065 mm amplitude. Each Sample was photo- 
graphed twice by a sharp focusing X-ray camera, focusing 
the lines (110) and (220) . Distribution of the 
influence of the breaking-up of the crystallites of the 
mosaic and the size of microstresses, on the diffuse lines, 
was found by the method of approximation and the method 

of harmonic analysis. It was shown that cavitation 
eroSion occurred in a similar way to brittle fracture, which 
has been shown to decur, in the main, by breaking up 

of crystallites wath no substantial microstresses. After 
cavitation erosion for up to 20 min, the (110) lines of 
the 1Kh13_ steel sample showed the presence of an axial 
texture [110] normal to the surface of the sample. This 
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was produced by preferred disintegration of crystallites 
with a favourable orientation. Monochromatic and poly- 
chromatic radiations were used for the investigation of 
aluminium. Figure la shows the presence of misorientation 
of fragments of the monocrystal. Figures 1b and c show 
that in the initial stages of the test, intensive 
progressive granulation occurred in individual crystallite 
fragments. Calculations sliowed that after ‘#5 sec, the 
surface was polycrystalli.e to a depth of 0.15 mm. No 
substantial microstresses were found. Investigations were | 
also carried out on copper samples. The initial grain 
Size was 150 1 and the grain size of the powder as a result 
of cavitation erosion was 5 pp. No substantial micro- 
deformation was noted. The results explain the increased 
cavitation stability of fine-grained alloys. The phase 
changes occurring in the process of cavitation erosion in 
the steel U7 were also studied. It was found that 
tempering of the hardened ‘:‘teel occurred and local 
temperatures of 450 to 500 °C were reached. There are 

. 4 figures and 4 Soviet references. 
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ASSOCIATION: Khar'kovskiy politekhnicheskiy institut 
imeni V.I. Lenina (Khar'kov Polytechnical Institute 
imeni V.I. Lenin) 


SUBMITTED: July,25, 1959 vA 


nob. This paper was presented at the Sixth All-Union ~~ 


Conference on Applying X-rays for Investigatin 
Materials, June, 1958. 


ee 


mn 
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ae OT 

AUTHOR: Fuks, M.Yae 


TITLE: ‘X-ray Investigation of Chromium-plating Layers 
of Various Degrees of Hardness 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1961, Nos 3, pre 9 = 13 


TEXT: The aim of the work was to carry out X-ray investigations 
of chromium-plating layers for the purpose of elucidating the 
substructure features which are observed on plating layers ofhigh 
hardness. In specimens which have been plated with hara anu 

soft chromium layers, microstresses and dispersion of the 

mosaic blocks were eStablished by means of harmonic analysis 

of the curve of distribution of the intensity of the interference 
lines. To some extent the texture was also studied. The experi- 
ments were made on specimens of |%1% (1Kh13) steel and the 
carbon steel:'3 , which were chromium-plated to a thickness of 
20-30 p (specimens 70 x 60 and 60:x 30 mm) in an electrolyte 

of the following composition: cro. ~ 440 g/litre;: H,SO, - ; 


Kat ajitre- A good correlation was found to exist between the 
Card 3 
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hardness of the chromium layer and the degree of perfection 

of its structure. Calculations have shown that the axis_of the 
unbounded texture of the hard chromium is the direction lilt, 
which is in good agreement with data published by V.I. Arkharov 
in'1938. The width of the (211) lines in the case of hard 
chromium-plating is almost 2.5 times as great as in the case of 
sot't chromium-plating. The increased hardness of the chromium<- 
plating with increasing current density is accompanied by a 
considerable refining of the mosaic blocks. The average linear 
diameter of the hard chromium blocks is about 1.5 x 10 cm and 


of the soft chromium blocks is about 12 x 107° cm; the 
dislocation density in the hard chromium reaches 


10! om”, The view is expressed that dispersion of the mosaic a0 


structure is caused by formation of a large number of 
crystallisation centres in the case of a high cathode current 
density. Short-duration heating for 1 hour at 200 and 500 C 
leads to a slight drop in hardness of the chromium layer 


to 100 = 150 kg/mm”, for, aninitial hardness level of 800 ey ae 
Card 2/3 
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This is acccmpanied by a coarsening of the blocks, the average 
linear dimensions of which increased to about double their 


initial value. There are 2 figures, 1 table and 4 Soviet : 
references. : ’ 


ASSOCIATION: Kharkovakiy politekhnicheskiy institut 
imeni V.i. Lenina (Khar’kov Polytechnical 
‘ Institute imeni V.I. Lenin) 


SUBMITTED: July 6, 1960 
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AUTHORS : Palatnik, L.S., Fuks, Meisue, Boyko, B.T. and 
Pariyskiy, V.Beo-77 


TITLE: Electronographic Study of Substructure of Thin 
Condensates of Aluminium by the "Microbeam" Method 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol. 11, 
Noe 6, pp. 864 - 869 + 1 plate 


TEXT: The electron microbeam is suitable for studying 
indiyidual reflections from crystallites of dimensions 100 - 
300 A and for evauating the relative misorientation between 
crystaJlites. Thus, the electronographic microbeam is a 
direct method of observing the substructure of crystals. 


Aluminium films 60 - 200 thick, condensed in vacuo ona 

cold surface, were studied by this technique. The filys were 
transferred to aluminium foil with holes of 20 to 70 » . The © / 
thickness of the film was estimated by a photometric method . ies 
With an accuracy of 1LO%. Photographs were taken in a high-. / 


temperature electronograph with electrostatic focusing. The 
films were heated at a rate of 30 C/min and electron-diffraction 
Card 1/6 
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patterns were taken at room temperature, 200, 300, 400 and 

450 Mee The mean linear dimension of a coherent,reflecting 
region for films heated to 400 °C was 140 - 335 A. This is 
similar to the mean dimensions of mosaic blocks determined 

by X-ray investigation of deformed polycrystals. 

The Debye ring at 20 and 200 “C appears continuous and diffuse. 
HNeatinss to 500 °c results in the appearance of intensive spots 
but the general background is still of etained. At 400 °C this 
background 18 very weak and at 450 °c it dis Sapnears. The 
number of spots remains practically unchanged on increasing 

the temperature from 300 to 450 MGe Photographs are included 
for the (111) ang (200) lines taken from a film 125 K thick 
on an area of 20 2°, heated to 300, 450, 400 and 450 °C (X15). 
At a magnification of 60, spots of increased blackness can be 
seen on the electron-diffraction patterns taken at 20 and 200 C. 
The complete results are tabulated. The mean linear dimensicn 
of the crystallites was calculated from two formulae: 


Card 2/6 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000513910001-1" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000513910001-1 


aaa cee = : - Sheet dat, sodas oe ESET bo are 


2 
5/126/€i1611/006/001/011 


Electronosraphic Study ...-- E021/E306 
3 
° /-iecatems ee 
L \v 
cp ™ ro) (2) 
cad 
G.& \v /n (3) 
° 
Vwihere ve is ithe mean volumo of the region siving coherent 


reflections and 

a is the film thickness. 
Yoe size of the erystallites increases with increase in 
tomperature. The degree of misorientation of crystals in 
condensed films is gomewhat greater than the vaiues for ~ 
virdinary crystals. This may explain the high resistance to 
plastic deformation and high rate of diffusion of such films. 
There are & figures, 1 table and 11 refcrences: 7 Sovict 
and & ron Soviet. The two English-language references 
quoted are: Ref. 10. Quar.el, A.G.. Roebuck, J.5. Proc. Roy. 
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Soce, 1954, Aw145, 676: Weaver, C., Hill, R.M. Acvances in 
Physics, 1959, Vol. 8, 575. 


ASSCCIATION: 


SUBMITTED: 
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Khar'kovskiy gosudarstwennyy universitet im. 
A.M. Gortkogo (Khar'kov State University im. 
A.M. Gor'tkiy) 

Khar'tkovskiy politekhnicheskiy institut 

in. V.I. Lenina (Khar'kov Polytechnical 
Institut im. V.I. Lenin) 


January 21, 1961 
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AUTHORS : Palatnik, L.S., Boyko, B.T., Fuks, M.Ya. and 
Tee 


Pariyskiy, V.B, a 
TITLES | Electron diffraction study of the substructure of 

thin films of aluminium, silver and gold, condensed in 

vacuo 


PURTODICAL: Fizika metallov i metallovedeniye, v.13, no.1l, 1962, 


71-76 
TEXT: The influence of film thickness and substrate tempera- ! 
ture on the mean size of mosaic blocks was investigated in thin sca a 
condensed films of aluminium, silver and gold. Aluminium of H 


99.999: purity and silver and gold of 99.9% purity was used. 
Evaporation was gorried opt from a, ,fone-shaped tungsten spiral at : ‘ 
rates of 4+ x 107*,5 x 1074 and 107" g/sec for Al, Ag and Au, 


respectively, Condensation occurred on a heated glass plate. The 
films were separated by immersion in distilled water and caught on 
metallic holders ef foil containing 0.2-0.4 mm holes. The tilms 
were examined by electron diffraction using the (220) ring. The 
effect of heating the films was studied. The true diffraction 


broadening was found by harmonic analysis (Ref.6: B.Ya.Pines 
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Ostrofokusnyye rentgenovskiye trubldi i prikladr soy rentgeno- 
strukturnyy analiz (Fine focussing X-ray tubes und Applied X-ray 
structural analysis), GITTL, 1955). The main contribution to the 
broadening arises from the small size of the mosaic blocks. When 
there is a marked difference in the coefficients of expansion of 
the holder and the tilm, the latter is subjected to plastic 

defor ation in the process of heating which is accompanied by a 
refining of the blocks. With rapid heating, reevrstallisation 
does not remove this effect, Therefore, thermal coefricients of 
the tilm and holding material should be approximately equal. With 
increasing film thickness of aluminium and silver, the broadening 
'of the lines decreases both in the initial and annealed states, 
Continuous heating of aluminium films up to 150°C in 2-5 min Leads 
to refining of the mosaic blocks, whereas heating to higher than 
L50°C results in coarsening. Heating silver and gold in the region 
20-'00°C also results in coarsening. The mean linear dimension of 
the blocks in aluminium Film is about half that in silver and gold 
films, and coarsening during heating takes place less intensively 
in aluminium, The probable reason for this difference is the 
formation of highly dispersed aluminium oxide. The mosaic 
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structure is more dispersed in condensed films than in ordinary 
massive samples arter cold deformation. The high dispersion of 
the blocks and their strong misorientation can be judged from the 


4 high strength of thin condensed films. There are ' tables. 
ASSOTCTATIONS Khar'kovskiy politekhnicheskiy institut im. \ 
Vv. I. Lenina en 
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AUTHORS : Fuks, M. Ya,, and Boyko, B. T. 
pe ey Tene 
TITLE: Electron diffraction investigation of the substructure of 
condensed metal films 


PERIOLICAL: Zavodskaya laboratoriya, v. 28, no. 3, 1962, 300 - 305 


TEXT; Pure aluminum was vacuum evaporated on to various cases (filn 
thiceness 65 - 240 8), and the substructure was studied by electron 
eiffrection analysis. It was found thot harmoric analysis of inter- 
ference lines can only be used to eliminate instrumental effect and not 
to determine lattice micro stresses. A series of tests with aluninun 
filns on tantalum bases showed strong deformations due to differences in 
the coefficients of thermel expansion of th2 two metals. Therefore when 
studying she substructure of thin films oases ehould be used wheze ex- 
pansion coefficients do not greatly differ fron thoae of the filn to be 
anvestigated, To determing block sizes, # microhbeam was used which 
irredicted only a 10 - 20p° sector of the fila. Aluminum foiis about 10p 
shick were perforated by a needle or an electric apark, and the film was 
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depoud.ted on the sector contained 57 thin cpening "Micredot" electron 
diffrction patterns of lines (111) and (20C) ware obtained for Silm of 


125 ? thistnese at 300 - 400°C, and measured photometrically, At 400°C, 
th: linear dimension of the reflecting blocks sas 2C0 - 400 k; this is 
the same size as that obtnined for nosaic blocks vy X-ray diffraction A 
analysis of deformed polycrystals. The enrle of disorientation of ad- 
jacens blocks was found to be more than 3°. Photographs of the aluminua 
foil ‘necking did not reveal any substructure. The background between the 
peirt reflexes indicates that there are none anaes blocks besides those 
dia so annealing. Thus, the sizos obtained by the microbeam method are 
not uvernges, but those of the larger blocks. ‘The average size can de 
found from the diffraction broadening of the Lines; it was 90 R at 300°C. 
Thin uethod may permit an investigation of the substructure of films of 
refcaclory metals, if the irradiated area is redused to 1 - 2 ¢ and the 
light sntensity of the electron diffraction photography is increased. 

The fcllowing authora are mentioned: B. Ya. Pinas (Ostrofokusnyye 
rentgenovskiye trubki i prikladney rentymno2ztrukturnyy analiz (Pocus ing 
xerny vubes and applied x-ray diffraction analysis), GITTL (1955), and 

B. Ya. Pines and A. F. Sirenko (Kristallografiye, 7. % (1962)}. There are 
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‘AUTHORS 1 Palatnik, Le So} Pukey Ms Ya. $ Boyko, B. T.3 Pugachov, A. T. 


TITLE: Electronographic and roentgenographic investigation of substructure of thin 
nickel and iron films condensed in vacuum 


SOURCE: Fizika metallov 4 motallovedeniye, v. 17, no. 5, 1964, 726-731 


TOPIC TAGS: nickel, iron, thin film, vacuum cundensation, electronographic 
analysis, x ray analysis, gold, aluminum, silver, Slectronogiaph EG, diffractometer — 
URS 50Im, metal film substructure, elasticity limit 
’ 
ABSTRACT: Thin nickel and iron films precipitated in vacuum were investigated to 
compare their structures to those of guld, aluminum, and silver, ‘The samples 
consisted of metal films 200 & thick condensed on unheated base plates. These 
plates were made of glass and of NaCl crystals. Some films were precipitated on 
thin collodion films. Samples prepared in the above way were analyzed in transient 
Jight in the electronograph HG. Tho x-ray study was performed with a diffractomater 
URS-50Im. For this purpose, samples consisting of 30 overlying films were prepared. 
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The results obtained by these two methods supplemented each other because the x-ray 
analysis revealed substructural characteristics in the direction porpendicular to 
the film surface, while the electroographic analysis showed them in the direction 
parallel to the surface. Average linear size of the block crystals, measured 
parallel to the surface, was 20-30 A; it was 80-90 A in the perpendicular direction, 
These block crystals had a columnar structure and occurred in a plane-stressed state, 
The microstress magnitude varied from 200 to 300 kgemn7e, Its origin was explained 
by the condensation process rather than by the deformation induced during separation 
of films from their base plates, Large microstresses were regarded as evidence of 

a high elastic deformation limit in the block Crystals. This assumption was sue- 
tained by results of a direct load-testing of the film, Orige art, has: 2 tables, 
i figures, and 1 formula. 


ASSOCIATION: Khar'kovakiy politekhnicheskiy institut 4m. V. I. Lenina (Khar'koy 
Polytechnic Institute) ; 


SUBMITTED: 2hJun63 DATE AQ: 19Junéh ENCL: 00 ; 
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Fizika netallov i metallovedeniye, v. 20; no. 1, 1965, 103-110 


‘TOPIC TAGS :. “erystal lattice defect, material deformation, x ray diffraction, co- | 
herent scattering, metal film, ‘statistic analysis, brobabliity x 
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4 a ‘statistical method” “is | presented: for approximation of packing: Pea coo 
probability.” The method. does - not require the accuracy of measurement of diffractinn fj 
ines that the center-of-gravity method requires. ispersion in the range of co-~ 
erent scattering, microdeformation, and packing defect probability are studied in i 

lation to condensation conditions and subsequent annealing. Materials tes ‘ed are i - 
ermalloy with 50 percent nickel, permalloy with 75 percent nickel, and pure hickel,| 
'. in the form of condensed films. 1-2 microns thick, and in the forn of filings 44 Pro- 
‘. peace of size ee defects in the films is nigher than the probabs tity of de- | = 
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iprobability is greater in permalloy films than in nickel films. Microdeformation 
-and dispersion in the range of coherent scattering are greater in the films than in: 
a tthe. Etna OnE: art. has: “3 Figures, - 3 tables, 12 Formulas. 1. 2 
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AUTHOR: Palataik, L. §.; Koz'ma, A. Ac; Fuks nko, V. V. 
‘TITLE: X-ray examination of packing defects in vacuum-condensed cobalt 


Dae bree 


= : 27 91 
SOURCE: Fizika metallov i metallovedentye, ve 20, no. 2, 1965, 200-208 . 


‘TOPIC TAGS: crystal lattice defect, cobalt, metal film, vapcrizatior,. crystal 
' lattice structure : 


ABSTRACT: Crystal-structure defects in vacuum-condensed Co films are relatively |. 
uninvestigated. Yet they are of special interest in view of the presence in Co of: 
a polymorphic transformation with signs of a martensitic nature. Hence, the i 
authors investigated, by means of a X-ray diffractometer, the packing defects, 
dispersity of regions of coherent scattering, and randomness of distribution 

of microdeformations in specimens of ~ 4 » thick vacuum-evaporated pure (99.95%) _ 
cobalt film with different proportions of hexagonal and cubic Co modififations. 
Deformation-caused packing defects were detected in hexagonal cobalt Co". In the 
presence of eubstrate temperature T, = 240°C their probability is w = 0.057, 


eed er SE te El 


PUR PES Ea ETT TS UP EEE fo TSS SUSE RYE a TOS ET OST Ea Wa Na 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000513910001-1" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000513910001-1 


Be a Pa 


1135566 
ACCESSION KR: APS5021938 


whereas at T, = 475° they were not tetected at all. The dependence of the dimen- 
sions of regions of coherent scattering (r.c.s.) and magnitude of microdeforma- 
tions on T, ie nonmonotonic. At T, = ~ 380°C the r.c.s. decrease and microdeforme- 
| tions increase, which is in agreement with the decrease in the microhardness of | 
-the film. The film containing mostly cubic cobalt Co° displays both types of : 
packing defects at T, = 240°C. Deformation-caused packing defects are less heat- 
resistant than growth defects; at 530°C they can no longer be detected, whereas Sx 
the probability of growth defects persists as far as 610°C, at which temperature : 

two varieties of cubic Co can be detected: one defect-free, forming in the process 
of heating, and the other with growth defects, forming in the process of con- 
densation. The high probability of packing defects in vacuum-condensed cobalt 
films as compared with the vacuum-condensed films of other netals is conditioned 
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TITLE: Eleotfon diffraction study of the block structure of aluminum condensates ee 


SOURCE! Fisika metallov 1 metallovedeniys, v. 21, no. 6, 1966, Bue-8: 


‘| TOPIC TAGS: aluminum, metal ‘film, electron diffraction analysis 


ABSTRACTs In an earlier paper, the authors described the electron diffraction micro- 
beam method for determining the size and disorientation of block crystall:...s in aluni 
num vecuum condensates 60-200 A thick after annealing at 300° and above. In the pres 
ent work, this technique was developed by increasing the resolution of the various re- 
flections, so that the point diffraction lines on the electron diffraction patterns 
were obtained with films in the initial (unannealed) state. This made it possible to 
study the substructure of the films without altering it by the subsequent action of 
‘heat. ‘The average length of the blonks in unannealed Al films condensed on an unheated —. 
substrate changes from 220 to 320 Aas the film thickness changes from 150 to 750 K. e 
The lower limit-of the disorientation anglos is 1.5-2° Films 150 A thick have a mo 
block structure in their thickness. At 400 A and higher, the monoblock character is 
impaired; it is probably a structural factor which determines the effect of the thick- 
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‘ness on certain structurally sensitive properties. ‘The presence of a sufficiently 
large number of blocks in the thickness of the film makes the latter similar to massi 
bodies, ‘The density of the stream of condensing atoms is one of the parameters doter-|_ 
mining the form of the blocks, 1. @., their sito in the plane of the film and along 
the normal to it. Physical properties sensitive to tho substructure may be different 
in cae pmaad of the film and along the normal. Orig, art. hast i figure, 1 table, and 
5 formas. 
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| AUTHOR: Palatnik, L. S.; Fuks, M, Ya,; Boyko, B. T.; Panchekha, P. A. f 
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‘TITLE; X-ray diffractometric investigation of the substructuro of thin aluminum condensates 


| SOURCE; Fizika metallov i metallovedeniyo, v. 22, no. 1, 1966, 73-77 


TOPIC TAGS; diffractometer, x ray diffraction analysis, aluminum, metal vapor deposition: / 
/ URS-50IM diffractometer 


| 

| ABSTRACT: This work is a continuation of a previous investigation (Palatnik, L. S., etal. 
FMM, 1966, 21, 848), with the difference that it employs the x-ray diffractometric method 

' to verify the possibility of diffex¢nces between certain structurally sensitive physical proper- 
| tics in the plane of the thin filmland along the normal with respect to this plane, which 

| is assumed to be conditioned by different mechanisms of formation of regiong of coherent 

| scattering as a function of the condensation rate. To this end, 99.992 % purd: Al was vacuum- 
| -evaporated on two unheated glass substrates coated with NaCl and located at different distances 
| 
{ 
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| from the evaporator., The mean condensation rate on one substrate was 7 he sec”! and on the 
: other substrate, 23 As sec +, Tho film obtained on the substrate closer to the evaporator was 


i | 1600 Athick, while the film obtained on the more distant substrate was 500 A thick, Packets of 
' these films were then investigated with the aid of an URS-50IM diffractometer. Findings: for 
: the thicker films (1600 A), due to the higher condensation’ rate as compared with the thinner 
|; films (500 h), the mean volume of regions of coherent scattering (r.c.5.) is greater, with 

| the size of these regions increasing both the plane of the film and at right angies thercto. Even 
| so, however, the increase in film thickness becomes greater than the increase in the size of 
‘the x.¢.s. in the direction normal to the film plane so that, after passing througn some cri- 
| sical thickness, the formerly monocrystalline film now becoines polycrystalline in thickness. 
Orig. art. has: 1 figure, 2 tables. 
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TITLE: Elastic anisotropy of polycrystalline condensed films 
SOURCE: AN SSSR. Doklady, v.167, no.1, 1966, 77-79 


TOPIC TAGS: polyerystalline film, cpystal anisotropy 


ABSTRACT: The article desoribes el tronographic studles of the deforn- 
ation of thin polycrystalline films of aluminu, silver, and nickel, with - 
thicknesses of 400-500 A, condensed in a vacuum of 5 x 1075 torr, at 
saan yh temperatures of the support. The rate of condensation was 
20-40 A/sec. The films, separated from the support, were transferred to 
1@ plate with a slit and were put into the electronograph by means of a 

| Special device. Results of examination showed that, for thin polycrys- 
| talline vacuum condensates of the elastically anisotropic metals silver 
and nickel, the elastic anisotropy of the individual crystals was pre- 
served, although not to the degrees that might be expected for complete 
isotropy of the stress field, such as for example, for isolated mono- 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000513910001-1" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000513910001-1 


ACC NR APGOOSHBE 


erystals. For aluminum films with a weakly marded elastic anisotropy,- 
anisotropic elastic deformat} ns of the lattice were not observed elec- 
tronographicoally. In nickel films, condensed at a temperature of 65°, 
the average size of the crystel blocks, observed by diffraction expan- 
sion, was 30 A. Even with such a dispersed structure the elastic aniso- 
tropy of the individual. blocks was preserved, but there was observed a 
tendency for 1% to become weaker in comparison with coarse grained films 
Orig. art. has: 1 formula and 3 figures. 
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AUTHOR: Palatnik, L. S.; Fuks, M. Yas; Il'inskiy, A. I.; Alaverdova, 0. CG. 

| ORC: Khar'kov Polytechnic Institute im. V. I. Lenin (Khar'kovakiy politekhnicheskly 
institut) 


TITLE; The structure and mechanical properties of vacuum-deposited copper 
films — 


CURCE: Fizika metallov i metallovedeniye, v. 22, no. 5, 1966, 744-751 


| TOPIC TAGS: copper thin film, vacuum deposited filn, film substructure, film 
mechanical property, thin film , metal Silm, metal degesition i : , 


ABSTRACT: Copper films, 0.570 p thick, were made by vacuum deposition of 
99.95%-pure copper at a rate of 0.5—1.6 w/min on copper substrate maintained at 
g0—250C and their substructure and mechanical properties were investigated by 
various methods of physical analysis and by mechanical tests. It was found that 
the film strength, microhardness, and microstresses decreased with increasing 
temperature of the substrate, while the size of the mosaic blocks increased. The 
microstresses in the films were significantly higher than the yield strength of 
solid copper and in a film deposited on the substrate at 90C in a vacuum of 107% on. 
reached 60 ke/mm?. The film thickness in the 0.5—50 p range had little or no 
effect on the mosaic block size and microstresses. In films 40—50 y» thick, the 
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substructure characteristics varied along the film thickness: mosaic blocks on 
the substrate side were substantially larger and the microstresses much lower . 
than on the opposite side, which is explained by the relaxation and recrystallization 
processes under the effect of substrate heat. Films 0.5—20 uw thick had the 
maximum tensile strength, 80—88 kg/mm. With increasing film thick .ss to 
50—70 wu, the strength dropped 30—35% because of the inhomogeneity of thick 
films. The size of mosaic blocks increased and the level of microstresses sharply 
decreased with a deeper vacuum. The residual gases and impurities from the crucible 
cause absorption phenomeia and also "alloying" or oxidation of condensed copper, 
and retard the relaxation and recrystallization processes, i.e., increase the 
stability of the condensate. Orig. art. has: 6 figures and 4 tables. [MS] 
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: AUTHOR: Palatnik, L. S.; Fuks, M. Yae3 Lukashenkoy.;be,I.5 Ravlik, A. G.; Kozma, A. A. 
ORG: Polytechnical), Institute imeni V. I. Lenin, Khar'kov (Polytschnisches Institut) 
TITLE: The structure and magnetic properties of condensed ferromagnetic films 

‘| SQURCE: Physica status solidi, v. 17, ne. 2, 1966, 543-554 


TOPIC TAGS: magnetic thin film, electromagnetic film, vacuum degassing, cobalt, perm 
alloy, magnetic anisotrepy, ferromagnetic film 


ABSTRACT: Two series of.pernalloy, Fe, Ni and Co films were prepared by conventional 
degassing and vacuum deposition at 10 * to 10 5 torr; the thickness A of the film 
varied from 0.1 to 30.0 up. The first series included films with h * 1.5 uw, the sec- 
ond series included films with hiw 0.5 u. The films were examined for oriented and 
disoriented microstresses, the grade of the dispersion of blocks, and the concentra- 
tion rate of stacking faults. Various forms of structural and phase nonequilibrium 
were also examined. The structural peculiarities are caused by the preparation condi- 
tions as well as by the heat treatment of the film. Thus in Ni and permalloy conden- 
sates, oriented microstresses were found to exist in a direction close to normal to 
the film; they reach the order of 25 kg/mm and decrease with increasing substrate 
temperature. It is believed that at least to some extent these microstresses affect 
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“| the magnetic anisotropy in the direction of the normal. The films have a high rate 
of block dispersion; the mean linear block size is 100 R at a substrate temperature 
of ¥200°C. The concentration of twin stacking faults in permalloy films reaches up 
to 60%. In Co films, the deformation stacking faults were found to predominate on 
account of the polymorphism. The observed decrease of the coercive force in Co 

. Films at substrate temperature aygo°C is related to the decreasing concentration of 
. the hexagonal phase. There is a distinct correlation between the structural state 
of the films, and their magnetic properties. This corrzlation is especially pronounc@ 
ed for the phase nonequilibrium (Co films), and for structural nonequilibriun (the 
effect of the texture upon the magnetic anisotropy of Co and Fe condensates). The 
correlation of other characteristics (stacking faults, block dimensions, disoriented 
microstresses, etc.) requires further study. Orig. art. has: 3 figures, 4 tables. 
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1. Glavnyy vrach Uvarovskoy rayonnoy bol'nitsy, 
(Uvarovo District (Tambov Province )—Agriculture--Hygienic aspects) 
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eo, Oe Technico-chemical applications of the “dew method.” 1. Paraffin and osocerite. ee 
ioe = AN Esgna. Z. angew. Chem. 44,902 5; J Applied Chem. (U.S.S. R14, 078 84 1001). — -0e 
oe com s * condensed upon different substances will vary in quantity, furm, size of particles, 
ee é. apeed of evapn. and many other properties. depending upon the nature of the material ee 
: conerrned. Droplets condensed upon paraffin will vary greativ with the oil content. 68 
@@ a: yeraffine with high olf content giving very stable “dew Daratin from petroleum i 
ee a gives a different effect from paraffins obtained front od shale oe brown coal, even with (-* e 
the same off content. The influence of unsatn . presence of revine and other admiats il lee 
eo, ts pointed out, and analytical results and photomicrographs are introduced to show i 
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: Kinatica of drying vegetable eile. No Furs J Applied Chem (V SS KS, ioe 
: 1040-88 1032) The rate of O absorption Is, within crrtain limita, inde penitent of the 4 

- thickness of the layer of tbe linseed oi. The depth uf the gvistinized layee thes not ; loo 

3 Trercase if the depth of the oi] is increased beyond the above hmit, and the amt of O ile 

©. alnurbed also ren fh the rate of oxidation is 1, the cuncn fh OC 

i* and 6 and d are consts., 1° = dC/(b + C). The const bis small and the rate of onidatinws ~ 

ig in pure O is only 3% higher than in air. The equation has theerctical foundatico if the 20 
\ uxidation of the oil is awumed to proceed in 2 phases: uddn. of © to the catalyst and : 

; its transfer in an activated state to the triglycerides of the vil, Tbe second assump ii -ee 

tion does not contradict the chain thevey of the reaction Practical applications of the ae 

equation are di ssed. The theory Blom (C. 4d. 21, 1720) on the mechanism of ae. 
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8128. Activation Energy of Evaporation and Condensation. 
Fuche. Compass Hondus dei’ Acad. des Sciences, U.K S.S.3. pp. ron , 
Aig. |, 1004. > Corinamwlt lnvaggeeted that the hypothesis of Miyamoto 
[eee Abetract 4104 (1008)}, acourding to which unly those molecules whos» 
vibrational energy exceeds a certain value can escape {run of enter a solid 
or liquid surface, feads to a dependence of the potential energy of a 
molecule on ite distance from the surface. This potential ¢urve 
tists to @ maxtmemof ¢j above. the surface and falls to a ininimem E 
below the surface.’ dy is the activation snerzy for condensation, and if 


¢. is the activation energy for evaporation, then ¢, = ¢ +E where E 
is the heat of evaporation at absolute sero. The kinetic theury of evapura- 
tion shows that usually ¢, = E, and @ = 0. Reference is then made 
to a number of experiments from which values of ¢, might be derived. 
These include the condensation of silver and of mercury and the emission 
of electrons from a metal. Invariably the value obtained for ¢y is zero 
or a very small quantity. 
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372. Velocity of Evaporation of Small Drope in s Gaseors 
Aumneophere. N, Pucks. Phys. Zeits. 4. Sowjetuaion, 6. 3. pp. 2294- 
943, 1934. [0 German.—The rate of evaporation of fluid drops under 
different conditions is calculated theoretically, account being taken of a 
number of factors which had been neglected i+ the theory of Maxwell. 
The chief assumptions made are that the dr4= are spherical and are 
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tase on the classical cagsilarity theucy of Kelvin for small 
liquid drops, was derived. For the case of very small, 
nonpolar crystals with simple cubic lattices, on the ae 
sumption that the attractive farces between ‘the fasting 
stonce of the lattive decrease with the 7th power of (he 
Hetence, the correction ta the Kelvin equation was calot 
fey the iethed of Kaichew and Stesnshe ce’ ot 2a, 
SUM aied T1287). In the case considered, this equation 
kives the currect order of magritude of the sapor prewure 
down to crystals of the amiutfest posable site, ROR 
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ee of water vapor. N. oe 
J. Chem. (U.S.S.R.) 6, S10-15 (1098); fC ttre 
20, HA7*-- The condensation of water vapor on the sur- 
face fous substances (0 test the applicability of the 
Cat met theory tu the phesumena uf sutface ova: 
c was studied. [t was shown that the condcom- 
t ° ar ee wetted buly begins csactly at the 
ag On unwetted bodies, e.g. » paraffin, cundensa- 
tion Begin s alter 8 supercooling of 0.015-0.002%, the ef 
ap ing in repeated expts. on the sane points a the 
surf. the ceacers condensation. The centers of 
ow tion are not equally active, A quantitative test 
ul th) Gibin-Volmer theor: 8 ble unly with very high 
supe@=ains. when the cflect active points mav be neg- 
lect ; Zelikov 
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